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Imniunoniodulatory Protein) , 'pfU^M'M^^^^^Tko :^:^mi^WR'^^'i^^M'^T^ 
^r'&&^^'&TM'^^M^ (immunomodulatory activity) » Miit:^:k^M^—i^^&:^:^mM S 

^4S^^mi^®t?6<J^^#^m#W^^aiSfiM (Lectin) , 
iSlir (Immunomodulatory) RU^^St (Hepatoprotecti ve) fi^J^tt, rT 1^ S ^ 
Jjijt^(Lin J.M. et al. , Am J Chin Med. 1993; 21(1): 59-69) „ (mistletoe) S 

#>^^m6tJ^@igfi e-^?L$l^ O-galactoside) 146*1^11^ & , 

(/y? kjYt-o) i^^^tf. (/yj ^i^o) (cytokine) aijif^ (Gabius H. J. et al. , 

Anticancer Res. 1992 May- Jun; 12(3) : 669-75), '^^l^slh/Z A^U,^%^M^i^M'^^ , 
^m^Um.'BLaM.^m^Um.n'^^%mmm&'^o (CouraudP.O. etal., J. Biol. Cbem. 
1989; 264:1310-1316) o 

(Ganoderraa) M^^^^^^^^M> ^^6t)?tl^^i^^J^: iG. lucidum) 
(iL^), (.G. applanatum) m^), ^k^K^ (G tsugae) (iL^)M^-^ ( G 

sinense) (MWRR'^ ( G oregonense) (m^^). 

nR^&'^^^^^M, 3^1^^ a MIS^^^KSl^fe^liUSfi (Fungal Immunomodulatory 
Protein) i^lS? FTP (Ko J. L., Eur. J. Biochem. 1995; 228:224-249). S 3 y^HjN'X^ 

ii^W^^^m^^AWmil^ii (Chen H.Y et al., J. Med Mycol. 1992; 33: 
505-512) ^ -^J^fFM^g (Lin J.M. etal.. Am J Chin Med 1993; 21(1): 59-69). in; 
at?t^it5I:fe3gi;iJBE, ii;^^>^PS^a^^t>(Horner W.E. et al. , Allergy V^^Z \ 48: 
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110-116) iK/jN^Ji-^ik-^tl^^-MW^ (Kawagishi H. , et al. , Phytochemistry 32: 

239-241) o B-:^mmmn}k^-^^^^^^w^^^{\jL-z) , mi^-^m^^^'&m,^ 

t^^Wtmmmmmmm-:^^^. (KinoK. etal., J. BiolChem. 1989; Jan 5; 264(1): 
472-8). M(1995)/:)l^>^:^--pl'^«6{j^|^--ife#^^c|.|^^f^^^^g^(pip_f^e). ^gj^ 

IFN-Y. IL-2^TNF-a SHfilj^^f^^, (Ko J. L. , Eur. J. Biochem. 1995; 
228 : 224-249) » 

^^^m^mwm'^^zm-n^m.^w.mmm^s-mm^um.wk.r , (Hirudin) . 

Jfiiaige (Hemoglobin) > MMM (Urokinase) . AI«lJflL?fgfi (human serum albumin, 
HAS) , -fiJ^M^^^-feH^-l (insulin-like growth factor-1, IGF-I)> ^SBJIfeSlit^ 
M^^MMWM^ (granulocyte macrophage colony stimulating factor, GM-CSF) ^ B M 
ITifei^ll^ (Romanes M.A. et al., Yeast 1992; 8: 423-488), RT-f^c^^iSeMfitJ^tt, 
3&#jS^6<J^t±^^(-ft-n°p^l5fn^5fiM!MM'a^# Saccharomyces cerevisiae 

5334704 -t)o mm^=fm.-^R^-^U^^^^ , K^'k.^=f-%\^^^nJsL. HlthR^fiUj^ 

^rif6tJW^(^H#^!jm 5334704 "t) ^!]M^^^'f'i:&tj:;^S^j£7^^^:fe^i^iy|iee<j 

i^a#Wo jjowi^s* (endotoxin) fitjfniM, 'SL-mmnm^ 

(prion) ?5^6<J^^, 

-^^^m\%^ mm'^Mn 5334704 -§-)^JF7>^MS: ( C-a^oc/e/yna^) :i)-^fi<J@i^S 
(mycelia), W>^m^lSl^#5!j— 7j<^?g, gjlt^^^l^'HliUi^Slgao H^ilgS^^ 

'&-^ffll(l)^^6tj;^^;?j!j. 
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m 

m^mSEQ ID NO: l)$qT: 



ATGTCTGATAC 


TGCTTTGATT 


TTCAGATTGG 


CTTGGGATGT 


TAAGAAGTTG 


TCTTTCGATT 


ACACTCCAAA 


CTGGGGTAGA 


GGTAACCCAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


• TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







mm-^w.mm^-mmmm^o m^)itmmmmmi}r^m&^Mm.m& (fusion protein) 

(Weisbart RH, C^cer Lett. 2003; 195(2) : 211-9. ) » m^R^^&TM^m&^mitMm 

^mum^^m^, mmR^^&iM^mm^^-^m&mw^m^m^ (fusion 

protein), ^^^^li^gfi RrUA#:J*j—#ii^^^ (delivery system) , ^^—^m&m. 
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I^m^^m-JlkURmTk, T^i&#RrUJl3^if>bt (circular) ggmX (integrated) 6<]M^o 

itk?i^^J3felRrW^M^^#®(Saccharorayces cerevisiae)^ ERj-^^^^-itC Pichia 
pastoris) > K^W-^ (Hansenula polymorpha) . ^^|JcilM^# (Candida utilis) . 
nPT^^m-^ (Candida boidinii) ^ S^^a^tr^^B (Candida maltosa). IL^JS^S 
B- # (Kluyveromyces lactis), M M M (Yarrowia lipolytica), M M 
(Schwanniomyces occidentalis), ^M^M^-^ (Schizosaccaromyces pombe), 
is (Torulopsis), (Arxula adeninivorans) , ft (Aspergillus ) (^M&M. i A. 
nidulans), ^^^(A. niger), ?&^tt#(A. awamori), ^ftM(A. oryzae)), Tjc^ 
(Tricoderma) (IIR:*I|(T. reesei)). U^^JM^'^^i^M—^'^^mM. 

®3. 2|s::g:HJ^Jg^^^j|aBr^^>^^-^^(Saccharomyces cerevisiae), 
(Pichia pastoris) , 'R^M-^ (Hansenula polymorpha) , j^JiTcf^M^-^ (Candida utilis) , 
1t#TigM^# (Candida boidinii) , ^Wm^^^ (Candida raaltosa) . ?L^^#^t^# 
(Kluyveromyces lactis). (Yarrowia lipolytica), (Schwanniomyces 

occidentalis), ^Miili^#(Schizosaccaromyces pombe), ^^0#JS (Torulopsis), 
(Arxula adeninivorans), lEtt^M (Aspergillus ) (^^^ft^. ( A, nidulans), Hft^ 
(A. niger), M^^W(A. awamori), ^ftB( A. or y zae) ), (Tricoderma) (M^^ 
«(T. reesei)) o tt^«-tkRr^f^*-#^t±^m» ^^Mh ^ c^, ftit6tJ?i^^J|fi 
>*J®'&^# iSaccharomyces cerevisiae) » '^^) W^^n^^^Wi,^% pYBlOlFIP-yeast 

US pYBioiFip-iz(® 4 (11)^^4 (III) )o mnm.'^^mk^nm.%m^n-^n=f-^^ 

^J^B^iJ-yfeBJja^ 1 (I), (.Saccharomyces cerevisiae) $iffltl^^^6<J DNA 

mm^Mo MM^iS-^mi'^^m^jmm^f^m^^itra.nslation) m tRNA ##atj3t 
^(Sorensen MA, Pedersen S. J Mol Biol. 1991; 222 (2) : 265-80) , 
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tlTmM^:fe^1itrSec ^^0\iit0m^^(a)m 5-50 mM mm&m.'^ diphosphate 
buffer) pH7.0, 1:5-1:20 bb^^lJiflA^^^jgfitjm; (b) UAmMmaif M; (c) tMM 
pH{iSlj4-5:tfBl; (d)3,000xg^'t:.^15^i^', ^mmm^)^; (e) 12. OOOxg i^'CU 
^^^^^m-. (f)^±fS?SiPABW pH {t^ 4-5 m CM Sepharose l^ft 4" (Araersham 
Biosciences) ; (g) 20-50mM pH4-5 6tjSM*lT£B^^:fe3^1^^^a„ 

nm.uWiM'^mi^'^ mm^m-^'^-^ mm mi^m (dei ivery) g&^^o m^'=i=' p s^jsz^^s- 

(Black PH, Brain Behav Inmun. 2003 Oct; 17(5) : 350-64. ) , 

m.'^^&'^-^m.^'^^^}kXmk'\-'m CR coJJJ mmWrntam'^m^m iSaccharomyces 
cerevisiae) . 

#^&^^T^M, 'fi?iJ$nH:5"M;irS (Western blot) ^Ugli&^lEPf^^iS 
(Enzyme-Linked Immunosorbent Assay (ELISA))^^;^^!i!iJcj3|5(^^^) ^ -^^N-n it. 



wo 2005/040375 



PCT/CN2004/001044 



18. 60-18. 75. ) 



(.Molecular Cloning: A Labora tory Manual, 2nd Ed. , pp : 



ifltlJl'S.^3S^Pm'^ffi6tlS&B5icM (sweetener) . « ^ (thickener) ^ 
(flavoring agent) 



li^ilH^Sg (stage) W^, ifeSJ^A 



1(1) ^*:^Bj^jffi 



iSaccharomyces cerevisiae) Bf^^f StJ^SIT, FlP-yeast ; 

S 1 (XI) (.Ganoderwa lucidium) MWfitJ^fii^fitjSH^^iJ, FIP-lz. 

(Saccharomyces cerevisiae)%^^^'^=f^%^^^:BLB.H'^\'Uf ® 2 (II) 
(Ganoderma lucidiwia) M W 6<J ^S^^ff M ^iE'^R!&.H^\^ „ 

S 3 ^K'^ ( Ganoderma lucidium) , ( Ganodejrma tsugae) ^ Flamnulina 

veiutips t^nMm^n '^w^m^^^^ n mmM\ 



m^%(X) pYBlOl(II) pYBlOl-FIP-yeast (III) pYBlOl-PIP-lz =ftM*^it^mSo 

m 5 ^^^m(DYi5o ^'i^iADm^ykR-^^^^'^m^m^m. ^^m^ a)m.^ 
^ pYBioi-Fip-yeast mkm^w^^i^m-, s 5(11) ^^ui p^TBioi-Fip-iz mikmwmf 

^Bo ®'=t=', nm^m&M'^'^MUMMt'. 175, 83, 62, 47.5, 32.5, 25, 16. 5 25. 6. 5 Kdo 



pYBioi-Fip-yeast mTkmwm^m DY150 m^'m^im^^mw, m 3-4 m.m^ 

pYBlOl-FIP-yeast ^ii^#^2^?^ BY4741 fitJM-t-^^tt, m 5-6 it^^ 



pYBioi-Fip-iz mytrnwrn^m by474i ^^astiMi^i^j^;^, 

liim^B^i^jf^ DY150 



7-8 M^Tis pYBlOl-FIP-lz 



(II)^Mln]?|i^o 



a 7 pYBlOls ^ pYBlOls-FIP ic^^^-^fi^J a -0^ 

3 8 :^ pYBlOls M^(I)^ pYB101s-FIPM*ii(II)I^^E 
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^SfiM:$^T4^?iB°n: 175, 83, 62, 47.5, 32.5, 25, 16. 5 S 6. 5 Kd. S ^^S^J^ 



f^=^ pYBlOls-FIP BY4741 fltj^ii: 



imjtukmmiPBL) 

— ^i^#T, A^J^iiJfiL0flfe/=^ IFN-r fi^J*. blank PBS XtMiS. Batchl 

50 ^:^^;^a?i!jtMj56<j±?»?^o Batch2 50 ?h:S:^j^@iitB>'56^±«?^o 

Yeast — i^iiT#^^*&, ^mm js ±m m <. pha ^^is^jl^^ 

(phytohemagglutinin) « 

® lia)^^^:fe^ii1!r^l&^AKTA™ explorer lOS system 6<]^ifc:J)-tlfffl, F3, F4 

m 11 (II) ilil AKTA™ explorer lOS system Mihfcb fillMSlife^i^lSrSS 6tJ SDS-PAGE 
^W^Bo Um^Wi^M-^TA^M^a: 175, 83, 62, 47.5, 32.5. 25, 16. 5 ^ 6. 5 Kd. STD 

:^^^mm:km^'mmM4s-mK-&^&mmBumffao fz. f4:RF5 ^^h. mmR 

m 12 ^^K'&^&'m-^m&mmm^mf sol Rmm:^m. umm^m^mK^ 
^BM^m^mi^m^^o u^Tjkm&m^'fM^m^is m^^xmnm±i^mK-^:^m. 



iz ^^mii^&mmR^^&TM^m^M^m±^nmm^ nbt :j^rr^m. cont 
i^PBs Mm.^o 

MB^ntimo PES m^f^mmMwms^^M o. i mi aij pbs, o. 2511 g/o. imi ^^o^a 
MmmMms^&m 0. 25 u g/o. imi ^mitK^:^mM'^m& . 1 u g/o. imi ^^aii^iii^Bir 

JKJKftlif lug/O. Iml tfy^^R^^^iM^m^, 5 u g/o. 1ml ^^ait^^fuMJ^^a^l* 

5ii g/o. irai m^itR^^mm^m&c 



15 ^flS^^^^l^^-^^^^jSiH^IISfitii^^^^n, 

PBS ^^mm^^T^MMmMo 20mg> 4mg> 0. 8mg 



S]®fePg'i-±i^^J*-^^^:$&^ii1tgfi6tJ^#^» Control ^^^^Efj^rMng-t" 



, mm 

20mg — 
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R^^^M^M&o Der pm:^±m7iM.^(deT p 2). Control PBS XlfM^. 

pYBlOl-FIP-yeast m pYBlOl-FIP-LZ ^^^.W^M^ 

1. FlP-yeast FIP-lz fi<J DNA ^m^^^j^M^U^: 

0MB^-^)i;{Proc. Natl. Acad. Sci. USA. 1991 May 15; 88 (10): 4084 - 4088), 

^xm^^m^ii^^^'^w^n^m'^^^^w^'^^w^^^ dna ^m.m\\, i (d 

%M^M%(^Saccharomyces cerevisiae) #^fi<J^5^-?^61j DNAj^^iJ FlP-yeast; (II) 
%R^(.Ganodermalucidiundm^^^l'^ DNA J^^lJ FlP-lz.-fJcJg E^^i* (/. Biol. Chem. 
266 (4), 2486-2493 (1991)) , *iJfflB^fltim^^^1«13r|ia«BilJ^^!j, ^Smi+tB^IWI 

^mR&\^^m (Mission biotech, Taiwan) , ^^S@Mt)^i-f-^^Aaii^#6<im$!j 
m^m^Hmmm iPmll and BamHL) m^m, jSLS 2 (I) Si S 2 (II) , M;l5iffi^T DNA 
l^'nSS^^iSZ (polymerase chain reaction) , MB^Mff^ (Mission biotech Co. , Ltd., 

Taiwan)^^, m^mm^'^muts-mm^mK^^mmm&mmm^^o 

2. pYBlOl, pYBlOl-FIP-yeast ^ pYBlOl-FIP-LZ J|^fi<Ji|^^: 

:&nS 4 Bf^, 5l##?L^-8^J^ (galactose promoter) > J&^S Ura3 ^ 2 u 

ori (replication origin) JnA pYB M^'t' (Yeas tern Biotech Co. , Ltd, 

Taiwan) gp^^ pYBlOl (I). #nJ!sA^Sli^?^/Sffi^— M®'&^#(^|J$P: BY4741 SSc DY150) o 

mfkmw pYBioi ^±32&^^»fiti^isi^$f^fi^?6tiaH>T-^^i^3ts DNA mm 

{Barn m. ^ /fei I, New England Biolabs, USA)— ^-f^^. ^^mM%m*{^Wi'&^^ mk 
^Wl, ^il^'tti DNA (PCR Cleaning Up Purification Kit, Viogene, Taiwan) iU 
M^^liH^^^S^T-^^fi^MS^iSi^l^g&SH DNA il^iim^ DNAo DNA W.^"^ 
l^^l-M^smiC% 3: 1 (-^^SH: ^#) , ^ T4DNA i^^lKNew England Biolabs, Beverly, 
USA)a^fm^^^1^1JMe DNA DNA 6<j3^^(ligation) « 

pYBlOl-FIP-yeast(^#0#^6<J^^mT , (II))il pYBlOl-FIP-LZ (^Sii$&^5^T» 
(III)). 

3. pYBlOl-FIP-yeast §K pYBlOl-FIP-LZ ^J^Sz^M^f B'^' : 

B^:^rJ£ {^Molecular Cloning A Laboratory Manual, 2nd Ed. , , pp : 1. 82-1. 84) 
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^5iJ^ pYBlOl-FIP-yeast ^ pYBlOl-FIP-LZ mj^^±^nmm5a tf. 'ftffl HJ^ DNA 
JRi^jflJ (Mini-M Plasmid DNA Extraction Kit, Viogene, Taiwan), rT S ^?I^S:^J©IF 

pYBlOl-FIP-yeast R pYBlOl-FIP-LZo 



— : ^hM^l^ FlP-yeast R FIP-LZ 
1. ^M'^ pYBlOl-FIP-yeast |P pYBlOl-FIP-LZ ^T^mW DNA 2^?^M®^^# 
(BY4741 ^DY150)4': 

DNA (pYBlOl-FIP-yeast pYBlOl-FIP-lz) # 1 u g RW'^mn (BY4741 M DY150) ^B-^M 
^?^T^^J—^f^ffi (Yeast Transformation Kit, Yeastern Biotech Co. , Ltd., Taiwan) o 

BY4741 ^ DY150 W#^^Pg±6<]#tS (BY4741: MATa his3deltal Ieu2delta0 
metl5deltaO uraSdeltaO. DY150: MATa ura3-52 leu2-3 112 trpl-1 his3-ll 15 ade2-l 



fesic 



'■:±^^iO. 17% Bacto 



canl-100) , ±m^^mmm-^m^i^'^sni^ YNBD 
6tl^#m^(Difco, England). 0.5% S^M^. 2%1&^$|, 2%3^J3|, (Sigma, USA))o Hlfc 
^350^ YNBD i$#S±*5feaS^^JnA 0. 0024% M^^. 0. 0072% ^feMM. 0. 0012% 



(BY4741)^ 0.0072%^f(;^. 0.0048% feM 



0. 0024%I1MMn 0.0024% 



(DY150) (Sigma, USA), 30''CJt#^4'i^# 2-3 m^^m^ (uracil) ^^BiU 

^mmm^, miit^mm'^^±i&m7^mw^mn-mw, ^m^nr^^^mm (uracil) 

50ml fi<J YNBD ^#?^i^^|Jg^B^S6<Jta^l5p°R (^WJ": ^^2) 4-, i§ 

3o°c. 250 rpm 3 ^, M YNB m^mmm.^i!k^ 



Mil, #1^50ml 6<jYNBGjt#^g (0. 17% Bacto 



0. 5% 



2%^^%m (Sigma, USA)) ^^PS^^Mfitl^^l?p°p (^Jfi^JZl: il?^ 2) , 
i^-^ 0.1 ODeoon., 30V. 250 rpm fitJ^^itift^i^^, S*Jffl^^^£ltit 

(Spectrophotometer) (Ultrospec 2100 pro, Amersham pharmacia biotech, USA), ^SiB 
M 0D«H)-^»bC* 1ml ^##ia^3l lO.OOOx rpm ^^ll^ (Microfuge 18 Centrifug, Bechraan 
Coulter, USA), 7K^}kJ5 mBMMm 'C o 

mMm=x mm'm:^^m^ (westem siot) ^mmmt^m'^m^miTi.M.^ii^^m^: 
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1. ^±^^MB&^m-mWWMi UiPBS (Sigma. USA) >!^a###^0. 5 ODsoo™, ^i^2x SDS 
WShmif^M (sample buffer) (Sigma, USA);g, 100°CTiin^^:$^#, }^4Pj5#^### 
p'aiBllOii l^lill00iit#jt^TSDS-PAGE4i3c, {Nature 
(1970)227, 680-685) o 

2. M^H^^i;^^ (#% Mo J ecu Jar Cloning A Laboratory Manual, 2nd 
Ed. , , pp: 18. 60-18. 75) s >ltl5^#±gfi Jti^jfi!] PVDF (Hybond-P, Amersham Bioscience, 
USA)±, MA50mA%JiftiSiJlieM^$#aiiMmT5S:^Jt, S)|t2^m^^tt}, inAPlirM 

(blocking buffer) !^37°C'f^ffi—/jNB>J-, [?Djg:£ ^I^PIHtM^+TOJ^, 
A l0''##:fe^Jn;RS;:fe^ii1irSfijfiL?t (Taiwan Advance Bio-Pharm Inc. , Taiwan) , . 
37°C#ffl—/hBtB*±y»?^^^?*i5fe^^^?S (washing buf f er) i$fe3± , HiPA IQ-^^^-^HRP 
#:^fi<J^i.tfL:feTJfli;^61lin:jflLrf (Sigma, USA), UH 37"'C#ffl— />B!fB*±?t?^^^?S^5feM 

inAM-fe?^ TMB(sigma, USA), ^fcBli^'e.gp Rrffi7X^ihM-feHj!S, ^^M;*^ 

El3S5 (DiS^^s (ii)t#^, M*^SfiM^T»#Jtia. s^^d3:;^li^m^j^6<j^ 

^^■iilfSeM. 2-5 l¥^^M^^^i^1!rg^M6<J^«^^B^^jlifiti^^^jST^1f SSMo 
$nffl 5 (i)^^, 1-3 ^m^'^%m.-^$mM^^^m.'y^, m 5-8 l¥^^^<i5iiJ±M^:fe^Tl 

^Mi?iJEg pYBlOls-FIP 

1. FIP 

^(template) . BY4741 '{^%^\m^f'^^^mm.o 

2. FIP ^Itl 

(I) ) , m.^W^ DNA ^it^fA|5:M^^A pYBlOls ^ii^^ (Yeastern Biotech Co. , Ltd. 
Taiwan) 6<JjEfn)f I^^^|Bl^|i^(ffl 6 (I 2^ II)) (Mission Biotech Co. , Ltd. Taiwan). 

^JMWW^^^^T^ FIP {^%W^ DNA (pYBlOl-FIP-y east), 1Bl±M.1E^^\^'BlB,H^\ 

mnm pgr dna >t^. 

3. t^l^ pYBlOls :Bl pYBlOls-FIP 

>lt¥?L:^>^^T (galactose promoter) > a-gl^^^j^jij (^7). ^#^pgMj^S 
H Ura3 ^ 2n ori ^^BfilJiiil^^. (replication origin) jjqA pYB 4" (Yeastern 
Biotech Co., Ltd, Taiwan) gp^^ pYBlOlsO 8 (I) ) « W^\gmMy^m.^=f—m^^U 
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BY4741) 



r^E9i^3^!j (Mission Biotech Co., Ltd. Taiwan) o 
4. pYB101s-FIPi^J^S;fc:J®ffM+ 

^l^^M^J— fi<Ji^^)ltpYB101s-FIP^fe^#1^5^MDH5 a 4'.tt^::feftpYB101s-FIP 
■T^mi^^ DNA, 

1. ^ pYBlOls-FIP ^m^B-^M BY4741 ^ 

UMmMm—^^m^±^i^iiim pybiois-fip ^Lj^mi^ dna t^m^^^ m-^ 

(Baker' s Yeast ) BY4741 4'o 

ummmm—&}pm^±^'k pybiois-fip m^mi^mjEm^mwjiK ynbd j^ik^ 

0.0024%^iC^, 0.0072% ^MM. 0. 0012% mWM) ^^^lii o 

3. ^W^^jfe^Ti1ir||fii^^®'a^«6<]/jNfi:JgMr ^ 



u^^mm~m^m'^±m-^ pybiois-fip mTtmi^miEmmmw^nm somi 
^^^mm~tfy^m'^±^^M^w^umf sds-pageo M^fss^itb sds-page mm^ 

^F^MCCoomassie brilliant blue) G-250(sigina)aa^T^-fe 30 ^lt,ffi*^^S(destain 
solution, 20% WW, 10% Z.M)j&feSSfiJl^ (protein band)?SBfif RTJiiKJSLS 9 ) , 

1. 50mlliJ^Mit#: 

— *5|c(BY4741/pYB101-FIP-yeast)^#S 50ml m YNBD ^^m^P, inA^«^Pg^5|^^M6tJ^^ 
.a (S^M^Jzis t^®2), IU30°C. 250rpm2^3iJ§#24/hflto 

2. 500ml lijf^JIIjt^: 

i|^±3ii^#>l5 fitJ 50ral -mmmnMnWrn 450ml ls>l 30'C, 250rpm ^jgJg 

24 /hBt, 

3. 50 (Chuan Tai Factory, Taiwan) M^fMMt 

n\iX5o^ti^ YNBG mwm (o. 17% Bacto m&mt.m^m.m, 0. 5% ^m^, 2% 
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(Sigma, USA)) Rmm^mmmt^^^n (mmm~ii^m2)rJi^m^i{i^iMj^o.ion 



'eoOna 



\cim^UM^ 25-30°C. 400-500 rpm pH 4. 5-5. 5(i 2M NaOH R HCl (Sigma, USA) 

^"^"^MM)- ttrtJE;^ 0.2-0. 4kg/cra', ^ 0. 2 u m jI^^S^jI^*^ 40-50L/min fi<J^# 

^^nm 3 ^, 

4. 50 54-:^^^tJ*=®6tJ^^*«!!l^: 



sii^sic (glass bead) 0m:ery*: Jt#;55i^^6<jS^^#fB, ^^'Cs ffiPBsmeil^c 



^'ll^H^o inA-^ pellet ##|R6<] 0. 4nim 



^4°C 



TS^M-^i^20#J.^:!lC^§l:^^i4. Sftitb^HS^. 4'C15000rpni^^C^5::^^j5, m± 

mmmi^±mm^no M'^^^^w, ms:±mmo ^ o. 2uin m (sartorius) 3i±^^±m 
2. Am.m^}k^^mmmM^: 

7F!jffl^ABinJiT*B&±^ia(heparinized) atJjliiJfiL?^JnA Ficoll-paque 
(Amershara Biosciences) ^'H>:J^^ttiAI^J^jijfiL#-^=^^^o 1 X 10" cells/ml fitJ^M^ 
i^-^W 10 % FBS^ lOOiig/ml 100 units/ml WS^^ 200 mM L-^UM^ 



(L-glutamate) m RPMI1640 (GIBCO, Grand Island, NY) 6tJ 24-?L^^i^#S 

(Nunc, Roskilde, Denmark) 4" o Iji. 37*Ci§# On 24^48/'JsBt, 
3. (cytokine) 

±^1 X 10" cells/ml 6^I^MJ§#:S24-^L^^^^J§#S (Nunc, Roskilde, Denmark), 

MA±im^iii^mmmtfyR^^mM^m^^mm^o ifn-y ?S'ttjSffi^iS,T5^?Fija(R&D 



Systems, Minneapolis, MN)^^i!|„ ^:^j5LSIl 0, EbSl 0f#^ 
PHA(phytohaemagglutinin, Sigma):^]* IFN- y ELISA#jT^4''f^:)b#itia<£ffl (7%e Journal 
of Immunology, 1998, 161 : 2114-2119) . % 1 ftlli&B 2 mf^*||— ^ 50 

— ^50 5^:^il#B°p, -f^ffi^iwi^fijiTj^^fefi^j iFN- Y ^Miai^— M^#M^^^M^l£ 

i«0<j IFN-y r^iS'h-tfeM^ 50 IFN-y f^m.:¥:^mmi^±m 
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1. ^^mjBm-^MM^ 20 mM mM^W^^ (Sigma) pH 6.0 lU^^ 10%B^^, pH 

i IMSMiiMo S^iJ^fig^Mtfl (Basic Z model. Constant System Ltd. UK) 30Kpsi ^ 

&:bnwi^m, m^^m ph 4-5 o 

2. 3, 000 xg ^^C^ 15 min, ^±m^> 12, 000 xg l^^C^ 1 mino 

3. ^ 10 mL 6tJ±^f ?SaA 30 mL fil] CM i^ll^JK (AraershaniBiosciences) (B^feffi 
20-50 raM^^^^, '(^j^fflfi^^^g^t^fpH 4-5)&tJ'&tt^. 

4. l^A 20-50 mM pH4-6 ii^JfeM^'tft^:^, tBcMiii^, BPffim^^^gfi » 

5. ^mm^m 1 1 (d , fs. f4 r f5 3, ^ 4 5 ^i^m'^wsh. mzR 
sDs-PAGEo ^mjasi 1 (II) , lAm^m&m^^mWsmM,, std m^^^mn-m^j^^ 

1. -^M^i^ 

M^^^MM (.Epinephelus malabaricus) , Si^;fei35B^±feE6tlfAA#li:t^. ¥ 
7. 25cm^ ¥±&#fi:J*7 5. 9go m#iS}i7X^;S 33 ppt> 7jC^a 25°Cfltl5F:^4'o 

^i^j6£««J;fL^'tti6tj^^^^iiS1fgS^?K, :J^^iJlsJl5> U 0.25iig/M /O. iml 6<J^«J 

*rlT:@ji!||A^<I 600g ^H^rfe, :il^t^:^^^Rt^M^!^ AL-10 J^#^(L15(Gibco) : 
AIM5(Gibco) =1 : 1 U^^^W, #A 0. 1 ml 6<J IXlO'/ral ^iJia^^ 96 ?LJ### (Corning) , 

2 /jNBt, fi6tl3t;'»^M:ill«I^N^-tS^SStJ±gaM (Engelsma MY, Fish 
Shellfish Immunol. 2003 Nov; 15(5) : 397-410) o AbA 2^ U 0. 5^ 0.2s 0.02 u g/0. 1ml 

^•mm-hMmim.-^'^wmwu^Wi, ^ mmf^^ 2 /hB^ ois^f nbt ^mm^ (sigma) : 

^:lJEffll 3. E^ai 3^^, ^iu 2s 1 0.5yg/0. Iml ^^M^J;>L^4fcfiO^^ 

c. ^m.'^m.mLii^m.-^^^w^w^'mm^mi^^mn dndovirus) 1^=^^^^^ 

13 



wo 2005/040375 



PCT/CN2004/001044 



iiif 0. imi 10. oooxTciDso^ft^fiji:, mummM^timo —m. ^ms^&%ii[L^m^&^ 

. D.^ftn^RSmB i Vibrio harvey) filj-fSJ^^ 

a. M^'^^tk^MM(.Epinephelusmalabevicus) , ^i^WMtks^2.2^o B^-fr^^E 
:&20nigs 4mg^0.8 mg /60g 

#Bia 20 mg/60g PBS x>j-m. ^sii, j^^fig-i-, ^^2om^mM., m'm^^ 

b. IJi lOXLDsBOXlO'CFU/mDStlP^R]^® (.Vibrio harvey) iS^jIfc^U^, l^A^^-^ 
-^Xm-m^'il^mJkm, lO M, a^f«T^:feW^^#:^t4^^^iSi&^ Lysozyme 
§l|^t^;b(Phagocytosis)&NBT PH'ttaaifillfeSHJ^^, ^'S 10 M^^TljC^mmiS;^. 

w 10-20%, ^^^R^i^^^TM^m^mmMmmM.mm^^mm^ em-80%. ^R^tim 
a. '^■^m^-^'^mm^^m.m^m.', M^ns'fr-?^(2u g)i[iy^ 15 ^^-^ Baib/c 

S.. ISitBJilllt^lfel (spleen cell). 

\i. Der p ^mm^m.'. 10 ^ g, n-t^^^Mj^jiii^ iOiig,s 

Pg 7 ^3a^TR^^-<J>: lOii g, ^ 15 Balb/c /JnS., ^ m If-JK^B J5gl » 

c. M^^aM: ±i^^^i±l6tl|$^^Jig, it# 1 X 10" cells/ml ^ RPMI 1640 
5% FBS fitli^^S^", ^>lSfl!M 10m g/ml Der PW* 2 u g/ml FTP ^3So if # 48 <jNBvJ-^ife^ 
@#?^^^Dt IFN-r fi^J-tio 

^mjEffl 1 6 , /7 (dust inite)jl^il Z?ar /> II; FlP-gts Wr^m. 

2^^Ti1^ge. a ^ Balb/c /jNi,, ^Jif-MMB^^ 

•^^^1^1?geflJ^^^:^#iiiP7^^ IFN-r(8L 9 pg/ral) » M^ng^^^ifejgiitrlieaO 
W>a^ Balb/c <I^S,6tJJ3$Jffi^flfiS^m^:fe^-ii1f^a$!j^^ii;!jp)^^ IFN-r(463.8 
pg/ml), ^il/?e7-;7gC^iifl<J Balb/c /Mi,, ^Ji$Jffi^J!fiS^^^:fe^T^1f gQ^j^^ifin 
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^ IFN-r(1100.7 pg/mDo i^M^PJIRM^^jgi^lJSfi RTUjli&^i^l?, #SiJJlS[^«J 



„ ,. a&yiN 
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^ m m ^ 



ATGTCTGATAC 


TGCTTTGATT 


TTCAGATTGG 


w 1 i \JVJVJA 1 V7 1 




TCTTTCGATT 


ACACTCCAAA 


• 

CTGGGGTAGA 


GGTAACCCAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







{Saccharomyces cerevisiae) , G^^^M-^ iPjc/iJa pastorjs) . U^^-^ (//ansenuJa 
polymorpha), f^W^^W^iCandida utilis) , M^T ^.^M-^ (Candida boidj/iii) , ^ 
W^^^M (Candida /naltosa), ^\,W.%'^i^W-^(nuyveromyces lactis) , MfinW--^ 
( Yarrowia lipolytica) , M ii^T ^ # (Schwanniomyces occiden tal is), lil M ^ 5t ^ ^ 
(Schizosaccaromyces pombe) , ^U^-^M (Torulopsis) , (Arxula adeninivorans) , 
m(AsperffiJJus) (^mmU. (A. niduJansJ, mmW(A. niger) , ^^ftHU awamori), 
^ftlfC A oryzae)).7^m(Tricoderma) (^^:^U(T. reesei))m^J^^Um.. 

8. ws&mm^ 6 mmmm^mm:. ^^m^'f-nnm^m^mmm( saccharomyces 

cerevisiae) « 

9. mwrnm^^ mm^^^^m, ^wmL=f-%^^T^^%%m!mimmM'mmo 



16 



wo 2005/040375 PCT/CN2004/001044 

12. m^um^^ 11 mmmm±mm, ^^'^.i^^^^f^^^mmf^m . 
16. m^^mm^ 11 m^mm^mm, ^^m^^w^m^if^^ ^feAT. mj^ 

(. Sacc/iaromyces cerevisiae) » 

20. n.i^i5Lmm^ 17 B^i^fi<j;^r?£, ^mm.^=5'^m{h) m^mmw% 

pYBlOl-FIP-yeasto 

(c) -ygi^ pH iSiiJ 5-6 fil : 

(d) ^\himmm-^m'¥m^>^\ 

(e) : 

(f) >l^±y»»AQM pH <t 5-6 WMU^"^^^ ;. 

(g) ^tfth^^:fe^i^1Jllfi. 
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23. mmumm^ 22 2o-50niM mm ph 

4-5J5lf^*fl±io 

'S^"^ (. Sacc/iaromyces cerevisiae) M^!j#o 
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FlP-yeast (®^#^M^5^^)6<J DMA i^^ij: 



ATGTCTGATAC 


TGCTTTGATT 


TTCAGATTGG 


CTTGGGATGT 


TAAGAAGTTG 


TCTTTCGATT 


ACACTCCAAA 


CTGGGGTAGA 


GGTAACCCAA 


ACAACTTCAT 


TGATACTGTT 


ACTTTCCCAA 


AGGTTTTGAC 


TGATAAGGCT 


TACACTTACA 


GAGTTGCTGT 


TTCTGGTAGA 


AACTTGGGTG 


TTAAGCCATC 


TTACGCTGTT 


GAATCTGATG 


GTTCTCAAAA 


GGTTAACTTC 


TTGGAATACA 


ACTCTGGTTA 


CGGTATTGCT 


GATACTAACA 


CTATTCAAGT 


TTTCGTTGTT 


GATCCAGATA 


CTAACAACGA 


TTTCATTATTG 


CTCAATGGA 


ACTGA 







1(1) 



ATGTCCGACACT 

AAGAAGCTCT 

GCAACCCCAA 

AGTCTTGACC 

TCCGGACGGA 

AGAGCGACGG 

CTCCGGGTAT 

TTCGTTGTCG 

CCCAGTGGA 



^)a<lDNAJ^^!j: 

GCCTTGATCT 

CGTTCGACTA 

CAACTTCATC 

GACAAGGCGT 

ACCTCGGCGT 

CTCGCAGAAG 

GGCATAGCGG 

ACCCCGACAC 

ACTAG 



TCAGGCTCGC 
CACCCCGAAC 
GACACTGTCA 
ACACGTACCG 
GAAACCCTCG 
GTCAACTTCC 
ACACGAACAC 
CAACAACGAC 



CTGGGACGTG 

TGGGGCCGCG 

CCTTCCCGAA 

CGTCGCCGTC 

TACGCGGTCG 

TCGAGTACAA 

GATCCAGGTG 

TTCATCATCG 



KID 
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FlP-yeast (M'^W^'M^^T)^ \^J¥M: 

AAAAAAAAAAiGGATCCCGCA ATGTCTGATA CTGCTTTGAT 

BamHl 

ATGTCTGATA CTGCTTTGAT TTTGAGATTG GCTTGGGATG TTAAGAAGTT GTCTTTCGAT AGGTAACCCA AACAACTTC/ 
TTGATACTGT TACTTTCCCA AAGGTTTTGA CTGATAAGGC TTTCTGGTAG AAACTTGGGT GTTAAGCCAT CTTACGCTG": 
TGAATCTGAT GGTTCTCAAA AACTCTGGTT ACGGTATTGC TGATACTAAC ACTATTGAAG TTTTCGTTGT TGATCCAGA5 

iL 

AAAAAAAAAAA CACGTG TCAA CTAGTTAGTT CXiATTGAGCA 

PmH 

CTAGTTAGTT CCATTGAGCA ATAATGAAAT CX3TTGTTAGT ATCTGGATCA ACAACGAAAR GCAATACOGT AACCAGAGTO 
GTATTCCAAG AAGTTAACCT TTTGAGAACX; ATCAGATTCA ACCCAAGTTT CTACCAGAAA CAGCAACTCT GTAAGTGTA? 
GCCTTATCAG TCAAAACCTT TGAAGTTGTT TGGGTTACCT CTACCCCAGT TTGGAGTGTA ATCGAAAGAC AACTTCTTA? 

2(1) 




FIP-lz r^^5i^)^l 

AAAAAAAAAA GGATCCCGCA ATGTCCGACA CTGCCTTGATC 

BamHl 

ATGTCCGACA CTGCCTTGAT TTCAGGCTCG CCTGGGACGT GAAGAAGCTC TCGTTCGACT GGCAACCCCA ACAACTTCAT 
CGACACTGTC ACCTTCCCGA AAGTCTTGAC CGACAAGGCG CTCCGGACGG AACCTCGGCG TGAAACCCTC GTACGCGGTC 
GAGAGCGACG GCTCGCAGAA ACTCCGGGTA TGGCATAGCG GACACGAACA CGATCCAGGT GTTCGTTGTC GACCCCGACA 

AAAAAAAAAAA CACGTGT CAA CTAGTTAGTT CCCTAGITCCA 

CTAGTTAGTT CCCTAGTTCC ACTGGGCGAT GATGAAGTOG TTGTTGGTGT CGGGGTCGAC ACGTGTCCGC TATGCCATAC 
CCGGAGTTGT ACTCGAGGAA GTTGACCTTC TGCGAGCCGT CGTTTCACGC CGAGGTTCCG TOCGGAGACG GCGACGCGGT 
ACGTGTACGC CTTGTCGGTC AGTGTCGATG AAGTTGTTGG GGTTGCCGCG GCCCCAGTTC GGGGTGTAGT CGAACGAGAG 
C 

2(11) 
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Flamnu/ina velub'ps 



FlamnuJina velutips 



MSDTAL I FRL AWDVKKLSFD YTPNWGRGNP 
MSDTAL I FRL AWDVKKLSFD YTPNWGRGNP 
SATSLT FQL A YLVKKI DFD YTPNWGRGTP 

NNFIDTVTFP KVLTDKAYTY RVAVSGRNLG 

NNFIDTN/TFP KVLTDKAYTY RVAVSGRNLG 
SSYIDNLTFP KVLTDKKYSY RVWNGSDLG 



Flamnu/ina velutips 



VKPSYAVESD GSQKVNFLEY NSGYG I ADTN 
VKPSYAVESD GSQKVNFLEY NSGYG I ADTN 
VESNFAVTPS GGQTI NFLQY NKGYGVADTK 



TIQVFWDPD TNNDF 

TIQVFWDPD TNNDF 

Flamnu/Ina velutips 



IIAQWN 



IIAQWN 

TIQVFW I PD TGNSEEYIIAEWKKT 
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FlP-yeast 



FIP-lz 



BarriHl 



Pml\ 



2\i ori 



Pmn. 



BamH\ 



Pml\ 




pYBlOl 



BamHI 



Gal 



UiaS 



(I) 



2|jori 



\ 



Amp 



Gal a^i^P 



« -(Ml. 



pYBlOl-FIP-yeast 



/ \ \ 



(II) " 

Ura3 



FIP42 



2|JOri 



BaniHL 



Gal 




pYBlOl-nP-lz 



(III) 



Ura3 



(II) 



(III) 
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pYBlOl-FIP-yeast 



l;-^ ' 

W 



-- J. 

: 

. J. 



5: .-- 




•■■J 



; ■ » 

a;: 
.5 




mi 



MS 12 3 4 



5(1) 



pYBlOl-FIP-lz 




5(11) 
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0) lEfRj^l^ 

AAAA ACTCGA G AAAAGAGAG GCTGAAGCTA TGTCCGACAC TGCCTTGAT 
Xhol 

(II) ^\^^m 

AAAA ACACGT G TCAACTAGT TAGTTCCATT G 
Faai 
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Met Aig Phe Pro Sear lie Phe 1 
CGG TAG CCG GGG ATC CAA ACG ATG AGA TIT CCT TCA ATT TIT A 

BamHl 



Ak Val Leu Phe Ak Ala So- 

GCA GTT TTA TTC GCA GCA TCC 

Thr Ihr Hir Glu Asp Glu Hit 

ACT ACA AGA GAA GAT QAA ACXj 

He Gly Tyr Ser Asp Leu Glu 

ATC GOT TAG TCA GAT TTA GAA 

Pro Phe Ser Asn Sct Thr Asn 

CCA TFT TCC AAC AGC AGA AAT 

ITir lie Ala Ser Be Ala Ala 

ACT ATT GCC AGC ATT GCT GCI 



Ser Ala Leu Ala Ala Pro Val A 

TCC GCA TTA GCT GCT GCA GTG A 

Ala Gto He Pro Ala Glu Ala \ 

GCA GAA ATT GGG GCT GAA GCT G 

Gly Asp Phe A^ Val Ala Val L 

GGG GAT TTC GAT GTT GCT GTT T 

Asn Gly Leu Leu Phe lie Asn T. 

AAC GGG TTA TTG TTT ATA AAT A 

Lys Ghi Ghi Gly Val Ser Leu G 

AAA GAA GAA GGG GTA TCT CTC G 



Xho 

• Signal cleavage site 

Lys Aig Glu Ala Glu Ala Met Ser Asp Thr Ala Leu De Phe Ai 
AAA AGA GAG GCT GAA GCT ATG TCC GAG ACT GGG TIG ATG TTC Ai 



FIPDNA 
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2poi1 



PmR 



FIP (FlP-yeast) 



Xhol 




t 



Xhol 



BamHI ' 



•St 



(I)pYBlOls 



f 



Wui- 



Ura3 



2|Jori 




BamHI 



Gal 



Amp 



(II) pYBlOls-FIP 



• • •• — 

Uia3 
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Mi 

It;,. 




■ * -'-iL^- 
^'li j.i 

-.f^ = -ii' 




• :r2Mi:3. 




M 
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Blank 





400O 




350O 




300O 




250O 


>§» 200O 




1500 




1000 




500 




0 



Batch 1 



Batch 2 



8 



8 




Yeast 



rwn.ngi.n 



purified FIP 



ts; 4*. 



PHA 



ill 



□Ohr 
■24hi 

□48hr 
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<213> Ax-^^j^^y 

<220> 

<223> mmMm^^TM-i^m^mmm^i' 

<400> 1 

atgtctgata ctgctttgat tttcagattg gcttgggatg ttaagaagtt gtctttcgat 60 

tacactccaa actggggtag aggtaaccca aacaacttca ttgatactgt tactttccca 120 

aaggttttga ctgataaggc ttacacttac agagttgctg tttctggtag aaacttgggt 180 

gttaagccat cttacgctgt tgeiatctgat ggttctcaaa aggttaactt cttggaatac 240 

aactctggtt acggtattgc tgatacteiac actattcaag ttttcgttgt tgatccagat 300 

actaacaacg atttcattat tgctcaatgg aactga 336 
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